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(57) Abstract 

A guide wire tip including a core wire having a proximal end and a distal end. The core wire includes a tapered portion proximate 
the distal end. The tapered portion has a transverse, cross-sectional area which generally decreases distally. The tip is disposed at the distal 
end of the core wire. The tip has a transverse, cross-sectional area larger than the smallest transverse cross-sectional area of the tapered 
portion of the core wire. A coil extends over the core wire to the tip. The coil extends over at least a portion of the tapered portion. A 
radiopaque sheath is disposed proximate the tip and between the core wire and the coil. 




FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


Fl 


Fmland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


A2 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Paso 


GR 


Greece 




Republic of Macedonia 


TR 


Tiukey 


BG 


Bulgaria 


HU 


Hungaiy 


ML 


Mali 


TT 


Trinidad and Tobi^o 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraane 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cdte d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


FT 


Portugal 






Ct 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






D£ 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmaric 


LK 


Sri Lanka 


SE 


Sweden 






EE 


■ Estonia 


LR 


Liberia 


SG 


Singapore 







wo 99/19018 PCT/US98/21944 

GUIDE WIRE TIP 

Background of the Invention 
The present invention relates in general to 
intraluminal medical devices, and more particularly to 
5 guide wire tips. 

The use of intraluminal catheters for treatment of 
various medical problems within the body is well known. 

It is also well known that a variety of difficulties may 
be encountered as the catheter is steered through the 
10 selected lumen to a desired point within the body. The 
path may be tortuous and the point of interest may be 
difficult to locate precisely. To overcome these 
difficulties, a flexible guide wire may first be inserted 
into the vascular lumen to the desired location. Once a 
15 guide wire is in position, a desired catheter may then be 
slid over the guide wire to reach the desired situs in 
the body. 

It can readily be seen that it is important to have 
a guide wire that is flexible enough to traverse the 
20 tortuous vascular system. It can also be readily seen 
that it is important to have a guide wire that is 
radioscopic such that the physician can verify the 
position or location of the guide wire within the 
vascular lumen. 
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A continuing series of technical improvements and 
additions have been made in the catheter field to provide 
devices and methods which can overcome certain of these 
difficulties. One such series of improvements has 
5 resulted in the now well known use of a thin flexible 
guide wire having a tapered distal section that can be 
more easily steered through the lumen by forces applied 
to a proximal section. Because the distal section of a 
tapered guide wire may lose pushability, another 

10 improvement that has been developed is the use of a 
coiled wire helix which is wrapped around the distal 
tapered section of the guide wire. The coiled wire helix 
may improve the pushability of the distal tapered section 
of the guide wire while maintaining overall flexibility. 

15 An example of a guide wire having a coiled wire 

helix is disclosed in U.S. Patent No. 4,619,274 issued to 
Morrison. Morrison discloses a core member having a 
proximal and a distal end wherein the core member has a 
decreasing cross sectional area in a direction toward the 

20 distal end. The decreasing cross sectional area is 
incremental in that the core member comprises a plurality 
of fixed diameter cylinders which are coupled together by 
tapered sections. The diameters of the fixed diameter 

-2- 
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cylinders become smaller in the direction of the distal 
end of the core member. 

Morrison further discloses a tapered coil which is 
carried and secured to the core element and extends over 
5 the core element. The tapered coil has a proximal end 
and a distal end wherein the diameter of the tapered coil 
decreases toward the distal end. Furthermore, the coil 
is formed of wire having a diameter which decreases 
toward the distal end. The improvements suggested by 
10 Morrison may provide some increased pushability while 
maintaining a degree of flexibility. However, the 
decreasing diameter core member and tapered coil may 
limit the pushability of the distal tip of the core 
member . 

15 Another example of a guide wire having a coiled 

wire helix is disclosed in U.S. Patent No. 4,846,186 
issued to Box et al . In Box et al . , a core member having 
an initial uniform diameter segment tapers along a 
uniform portion to a second constant diameter segment. 

20 A flexible spring tip surrounds, and is attached to, the 
second constant diameter segment and extends distally 
therefrom. The core member again tapers in a region 
where the flexible spring separates from the core member. 
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Within the flexible spring, a portion of the core member 
is flattened to increase the flexibility of the distal 
portion of the core member. The flattened core and 
spring are brazed together at an extreme distal tip 
5 portion to form a distal guide wire tip. 

A further variant of a guide wire having a reduced 
diameter distal portion surrounded by a coil wire helix 
is disclosed in U.S. Patent No. 4,53 8,622 to Samson et 
al . The guide wire disclosed in Samson et al . includes 
1.0 an elongated stainless steel core wire having a reduced 
diameter distal portion including two constant diameter 
portions and two tapered portions. 

The reduced diameter distal portion is surrounded 
by a first proximately disposed coil and a second 
15 distally disposed coil. The proximate coil is preferably 
stainless steel and is soldered at its proximal end to 
the core wire. The distal coil is preferably formed from 
a radiopaque material such as gold or platinum to allow 
location of the distal end of the guide wire by 
20 fluoroscopy. Under a fluoroscope, the radiopaque coil 
will appear brightly. 

The proximal end of the distal end coil is threaded 
into the distal end of the proximal coil. The coils are 
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joined into a unitary assembly by brazing. The brazing 
also secures the coils to the core wire. The brazing 
however, fills the space between the coils and the wire 
over a length of the reduced diameter portion. This 
5 consequently increases the effective diameter of the core 
wire abruptly, thus changing the core wire's flexibility 
at the braze or solder. 



Summary of the Invention 
10 The present invention pertains generally to 

improved guide wire tips. These tips include various 
configurations of core wires, coils and radiopaque 
material to enhance their handling characteristics and 
visibility by reducing radioscopic means. 
15 A guide wire tip in accordance with the preferred 

embodiment of the present invention includes a core wire 
having a proximal end and a distal end. The core wire 
includes a tapered portion proximate the distal end. The 
tapered portion has a transverse, cross- sectional area 
20 which generally decreases distally. A tip is disposed at 
the distal end of the guide wire. The tip has a 
transverse, cross-sectional area larger than the smallest 
transverse cross-sectional area of the tapered portion of 
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the core wire. A coil extends over the core wire to the 
tip and extends over at least a portion of the tapered 
portion. A radiopaque sheath is disposed proximate the 
tip and between the core wire and the coil. 
5 The coil can be radiopaque and formed from a 

material such as platinum. The sheath is preferably a 
radiopaque loaded heat shrink tube. The tip is 
atraumatically rounded at its distal end. The tip and/or 
core wire can be formed from stainless steel . The core 

10 wire can include a portion having a circular transverse 
cross section and a portion having a ribbon shaped 
transverse cross section proximate its distal end. A 
transition between the circular cross section portion and 
the ribbon portion can have a generally parabolic shape. 

15 In yet another embodiment of a guide wire tip in 

accordance with the present invention, the core wire and 
tip can be as described above. First and second coils 
extend over the core wire. The first coil being 
proximate the tip and the second coil being proximal the 

20 first coil. A spacer is disposed between the coils. A 
low friction sleeve is disposed over at least a portion 
of the second coil. 
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At least one of the coils can be radiopaque. The 
sleeve preferably is formed from PTFE. The spacer can be 
generally radiotranslucent . 

Brief Description of the Drawings 
5 Figure 1 is a longitudinal, cross-sectional view of 

the guide wire tip in accordance with the present 
invention; 

Figure 2 is a longitudinal, cross-sectional view of 
another guide wire tip in accordance with the present 
0 invention; 

Figure 3 is a transverse, cross-sectional view of 
the guide wire of Figure 2 ; and 

Figure 4 is a longitudinal, cross-sectional view of 
yet another embodiment of the guide wire tip in 
5 accordance with the present invention. 

Detailed Description of the Preferred Embodiments 
Referring now to the drawings wherein like 
reference numerals refer to like elements throughout the 
0 several views. Figure 1 is a longitudinal, cross- 
sectional view of the guide wire tip 10 in accordance 
with the present invention. Guide wire tip 10 includes 
a core wire 12 having a proximal end and a distal end, 
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the former not being shown. Core wire 12 can be formed 
in diameters and lengths appropriate to the various 
percutaneous procedures conducted using guide wires. A 
generally parabolic shaped transition 14 can be made 
5 between a ribbon section 16 of core wire 12 and a 
generally circular transverse cross section proximal of 
transition 14 . 

A rounded atraumatic tip 18 is adhered to, soldered 
to or formed at the distal end of core wire 12 . 

10 Surrounding the distal end of core wire 12 is a helical 
coil 20. Helical coil 20 includes an inner coil 22 
having a highly radiopaque plating layer 24 deposited on 
its surface. Coil 20 preferably extends proximally to a 
point where the thickness of core wire 12 has been 

15 transitioned to have a diameter approximately equal to 
the inside diameter of coil 20. There coil 20 will be 
adhered to, soldered to or otherwise affixed to core wire 
12 . 

Core wire 12 and tip 18 can be formed from 
20 stainless steel, Nitinol or other bio-compatible 
.materials known to those skilled in the art. Inner coil 
22 is preferably formed from stainless steel plated or 
ion deposited with a highly radiopaque metal layer 24 
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such as gold or platinum. It should be understood, 
however, that the materials recited herein are merely 
exemplary and one skilled in the art would know that 
alternative bio-compatible materials could be 
5 advantageously used. 

Figure 2 is a longitudinal, cross-sectional view of 
an alternate embodiment of a guide wire tip 110 in 
accordance with the present invention. Guide wire tip 
110 can include a core wire 12 and tip 18 as described 

10 above. A helical coil 120 is disposed over core wire 12 
in a manner similar to that of coil 20 described above. 

In the case of guide wire tip 110, however, core wire 
120 is shown without a inner coil 22 and plate layer 24. 
Rather, a coil formed of a single material is shown. It 

15 can be understood, however, that coil 20 of tip 10 could 
be substituted for coil 120 on guide wire tip 110. Coil 
120 is preferably formed from stainless steel, Nitinol, 
platinum or other bio-compatible material as known to 
these skilled in the art. 

20 Disposed about the distal end of core wire 12 

between coil 120 and core wire 12 is a substantially 
radiopaque sheath 126. Sheath 126 can be polymer shrink 
fit tube loaded with a heavy metal such as tungsten. The 
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wire which forms coil 120 preferably has a rectangular 
cross -section. 

Figure 3 is a transverse, cross- sectional view of 
guide wire tip 110 of Figure 2. The transverse, cross- 
5 sectional shape of ribbon portion 16 is apparent. Sheath 
126 surrounds ribbon 16 between ribbon 16 and coil 120. 

Tip 18 is visible in the background, however the sheath 
could be formed to fill the space shown between ribbon 16 
and coil 120. 

10 Figure 4 is a longitudinal, cross-sectional view of 

yet another embodiment of a guide wire tip 210 in 
accordance with the present invention. Core wire 12 and 
tip 18 of tip 210 is substantially similar to that as 
described above with respect to core wire 12 of guide 

15 wire tip 10. First and second coils 220 and 221 are 
disposed around core wire 12. First coil 220 is spaced 
from second coil 221 by spacer 228 disposed around core 
wire 12. A l\abricous sheath 230 is disposed around 
second coil 221 and a portion of spacer 228. 

20 Both coils 220 and 221 can be formed from a 

radiopaque material such as platinum or could be formed 
as coil 2 0 with an inner coil and a radiopaque plating. 
Sheath 230 is preferably PTFE. Spacer 228 can be formed 
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from a heat shrink polymer and can be, but is not 
necessarily substantially radiotranslucent . The proximal 
end of coil 221 is connected to core wire 12 as described 
with respect to guide wire tip 10. The distal end of 
5 coil 221 and the proximal distal end of coil 220 can be 
connected to core wire 12 or tip 18 as the case may be by 
adhesive, solder or other suitable bonding material. It 
can be appreciated by those skilled in the art that 
various other bio -compatible materials are available for 
10 construction of the various elements of guide wire tip 
210. 

Numerous characteristics and advantages of the 
invention covered by this document have been set forth in 
the foregoing description. It will be understood, 
15 however, that this disclosure is, in many respects, only 
illustrative. Changes may be made in details, 
particularly in matters of shape, size, and arrangement 
of parts without exceeding the scope of the invention. 
The inventions 's scope is, of course, defined in the 
20 language in which the appended claims are expressed. 



-11- 



wo 99/19018 PCTAJS98/21944 

What is claimed is : 

1. A guide wire tip, comprising: 

a core wire having a proximal end and a distal end, 
the core wire including a tapered portion, proximate the 
distal end, the tapered portion having a transverse 
cross -sectional area which generally decreases distally; 

a tip disposed at the distal end of the core wire, 
the tip having a transverse cross-sectional area larger 
than the smallest transverse cross-sectional area of the 
tapered portion of the core wire; 

a coil extending over the core wire to the tip, the 
coil extending over at least a portion of the tapered 
portion; and 

a radiopaque sheath disposed proximate the tip and 
between the core wire and the coil. 

2. The guide wire tip in accordance with claim 1, 
wherein the coil is radiopaque. 

3. The guide wire tip in accordance with claim 2, 
wherein the coil includes platinum. 
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4. The guide wire tip in accordance with claim 1, 
wherein the sheath comprises a radiopaque loaded heat 
shrink tube. 

5. The guide wire tip in accordance with claim 1, 
wherein the tip is atraumatically rounded at its distal 
end. 

6. The guide wire tip in accordance with claim 5, 
wherein the tip comprises stainless steel . 

7. The guide wire tip in accordance with claim 1, 
wherein the core wire comprises stainless steel. 

8. The guide wire tip in accordance with claim 1, 
wherein the core wire includes a portion having a 
circular transverse cross section. 

9. The guide wire tip in accordance with claim 8, 
wherein the core wire includes a portion having a ribbon- 
shaped transverse cross section. 
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10. The guide wire tip in accordance with claim 9, 
having a transition between the circular cross section 
portion and the ribbon portion which has a generally 
parabolic shape. 

11. A guide wire tip, comprising: 

a core wire having a proximal end and a distal end, 
the core wire including a tapered portion, proximate the 
distal end, the tapered portion having a transverse 
cross-sectional area which generally decreases distally; 

a tip disposed at the distal end of the core wire, 
the tip having a transverse cross -sectional area larger 
than the smallest transverse cross -sectional area of the 
tapered portion of the core wire; 

first and second coils extending over the core 
wire, the first coil being proximate the tip, the second 
coil being proximal of the first coil; 

a spacer disposed between the coils; and 

a low friction sleeve disposed over at least a 
portion of the second coil. 

12. The guide wire tip in accordance with claim 
11, wherein at least one of the coils is radiopaque. 

-14- 
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13 . The guide wire tip in accordance with claim 
11, wherein the sleeve comprises PTFE. 

14. The guide wire tip in accordance with claim 
11, wherein the spacer is generally radiotranslucent . 

15. The guide wire tip in accordance with claim 
11, wherein the tip is atraumatically rounded at its 
distal end. 

16 . The guide wire tip in accordance with claim 
15, wherein the tip comprises stainless steel. 

17. The guide wire tip in accordance with claim 
11, wherein the core wire comprises stainless steel. 

18 . The guide wire tip in accordance with claim 
11, wherein the core wire includes a portion having a 
circular transverse cross section. 
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19. The guide wire tip in accordance with claim 

18, wherein the core wire includes a portion having a 
ribbon- shaped transverse cross section. 

20. The guide wire tip in accordance with claim 

19, having a transition between the circular cross 
section portion and the ribbon portion which has a 
generally parabolic shape. 
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SUBSTfTUTE SHEET (RULE 26) 



